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MANGANESE ORE DEPOSTTS OF THE USSR

Caucasian Manganese Ore

Manganese ore contaianing pyrolusite with an admixture of manganite and
pailamelane ie mined in rich deposits in the Kvirile River valley, close to
Chiatury, The chemical composition of the Chiatury ore is glven in the first
five columns of Tsble 1. Column VI of the same table gives the composition
of carbonate ore recently discovered ir the Chiatury T¢glon by Prof A. R,
Botekhtiin,

A comparison of the somposition of individual camponenta of the ore
shows that the richest is psilamelane, which contains as much aangue as pyrolu-
aite does. Analysis shows that one fourth of the manganess is in the form of
oxide, while the quantity of water of hydration 1s not large. Water of hy-
dration is also found in pyrolusite in the form of hydrated silica. Manga-
nite iy &n ingredient whioh lowers the manganese content of the cre. I
contains a largs amount of gangue (S10p 4 Alp03) and up to 10 percent water
of hydration. Mny03.H20 1s represented in the analysis as MnO+ MaOp+E20.
Bog menganese als> Zontains theee ccmponents , differirg merely in the value
of the coeffic‘enis of Mn0, MnOs H,0.a8 in the Tollowing formula:

m MnG . naMnOy . p BpO.

The amourt of harmfu. impur!‘ies is not given in avery analvaie, wnich
prevents comparison of the degree of purity of individual components of the
Chiatury ore, The gangue of all the components is similar - argillaceous
sand containing barium compounds, an admixture chacacteriatis of manganese
ores. The barium {s imdicated in three analyses of pyrolusite and manganite,
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Table 1. Analysis of Chiatury Manganese Ore
(4n percent)

Poilom-
Pyrolusite elane
I X 11T

5105 3,96 3.8 3.50

: AlpOy 3.48 1.7h not
s T indicated ) 2,30
R not
/. FenOy Indicated 0,61 0.70 0,99 1.6k
- Fel: . none none none . nong none
S : S not
- Bs0 " none 1,5k indicated 1,10 2,14
¥ Ca0. 05T 1.73 3401 0.49  0.35
Mg0 o 0,88 ¢.,20 - 0,17 1,06
MnQ i .mene’ 0.UT 2k,90 3412 32.16
MaOp v 89,967 ‘86425 60,60 37.40 k0,15
Alkslies "7 00,22, 0,22 o -2 0,kk 0,52

LT e not . not not
P05 “.. indicated: 0,32 0a52 indicated {ndicated

o meb e e e not: .- “not : '

/803 LU indicated. 0,23 indicated indicated .31

COS ) " none 0,63 : - noes -

o0 (nydration) 1.81  1.85 5.53 9.92  9.96

B0 (motsture) 0,87 - -—- 5,10 1,00

Total 99.75 99.6h4 98,76 100.33 100,06

Fe none 0.43 0.49 0,69 1.15
Mn 56.9 55,0 57450 50,00 50.30
not not net
P indicated 0,14 0.23 indicated indicated
not not not
3 indicated 0.092 indicated indicated 0.12k -

The ore 1s easily concentrated by washing, which removes sand and clay. In
the paat the ore was waghed only when it was neceseary to obtain high-grade pyrolu-
site for ase as raw material in chemical plamnts. Manganese ore used for export was
sent without ccncentration, Ite manganese content, however, wae between U8 and 52
percent, According to Clements, this ore oontained 8-10 percent ejlica, 1-1.5 per-
cent frun, 2 percent lime with magnesia and 0,18 percent phosphorus in a dried
state., The ore arrived alrcud with 6-8 percent moisture and in a more or less
powdery condition, with lump ore &veraging about 10 percent. In the 1930s ore wash-
ing in the Chiatury region had greatly increased, and the ore began to ba shipped
to consumers in two forws, ordinary and washed. The lattsr is at present divided
into four grades depending on its mangeanese content,

Table 2. Grades of Wa,hed Chiatury Ore
(in percent)

1 2
Mangarece L9 53 4548
Silica 10-11 12-16

Moisture 8-9 9-12
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In al) four varieties che phosphorus does not exceed 0.20 percent and 1s
actually never less than 0,18 percent.

In the ordinary ore, the amount of mangsnese varies from 25-47 percent,
The ore 1s divided 1unto only tvo grades, one comtaining L2-47 psreent mAnga -
nese; 15-18 percent silica, and u-lzrperoent moisture, and the other contain-

ing 25-41 peréent wangauese.

" The high ratio of mangAnege to iresm in the Chiatury ore mskes 1t posgible
%o emell alloys vwith e high manganese dontent. Deficiencies of the Chistury
ore ‘are a high gilica and phosphorus comtent and a high powdery state (90 per-
cent fines and 10 percent lump ore Jo 'In dpite of these defects, however,
Chigtury. ore 1a competing successfully on the internmational marxet with Indian
and Brazilian ores, :

.. Regerwves of tis Chiatury dcpsaii sre large, ampuniing to 146 million toms
[ in‘ostegories A'and:B. Categary C (mrobable or possidle reserves) ia egtimated
" :"at shout-30.millfon toms. The diAcovery of new dsposits of carbumate ore
‘charges this figure; but just how muoh e atill unknown since rio detailed enr-~
'vey'of thess dsposits has yot been mads.

. v In thelr chemical ommposition the ocarbonate oree dre an iscmorphic miz-

- ture of sarbonstes of menganese and caloium with a smell admixture of. oarbom-
ates of megnesiwe end iron., The amount of manganic.carbonste; in’the ére varfies
froz 35 to 73 pereent; of osloiwme carbomate, from.-15-to 35 percent.  The
“gangue. (8102 + 41,03 'in the ore does not ‘sxceed 13 percent (S psrcent minisnm).
The ore sesms to be a lov-grade ore sontaining 28.5 percent marganvse (Table 1).
However, when roaeted, it assumes the following camposition (in percent):

510, A1;05 Ca0 Mgo Mo Pe
3.35 b.52 2,16 3.82 43.32 2.88

It follows from these figures that the ore is a mirture of 20 percent lime
and magnesia with 80 percsnt self-fluxing ore containing 5k percent mangsnese
vhose oxides are intermixed with lime and are therefore in a state woat advan-
tageous for the processcs "of chadwithlifnendlaldg-Mtweston,

The carbonate ure, poor in mangsnese, may ve considered limestone enriched
vith manganese, which can be used in blast-furnace smelting, for example, in
the Dashkesan plant,

Nikopol' Manganese Ore

The Nikopcl' ore is mimed in the Ukraine. Mineralogically, thia ore con-
sists of pyrolueite witk an admixture of psilcmelane ard bog manganese. In
its natural atate the Nikopol' ore contains a larger amount of gangue - argil-
laceous sand - than Caucasian ore. Its manganese content drops to 28 percent

and the smount of silicu rises to 42 percent., Therefore, all ore is concen-
trated by wushing. Washed ors is divided into four grades, as follows:

Table 3. Grades of Washed Nikopol' Ore
(in percent)

2 L
Manganese 40-bb4 «5-28
S1lica 16-24 33-43

Moisture 28 24
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The chemical composition of N oiiol' ore—both natural and dreesed -~ 1a

2 Veman Y

1ike C

u.LAuw.L - Y

ore.

“Table: b

- Bax
28,20

oo
71480

1.18
1,12
5.39
L5, 7h
0.38
0.018

Losees during

roasting 8.90

Total 100.13

1.26
33.08
0.166

Ural Mangsaese Ore

-, Geade

a8
1,03 W98

“ shown 1n ‘the firet Pouricolumne of Table k., .From the table it 1s evident that
sucagien ore; gives s ratie of méngmnaase to iron which ig
: This makes 1% ‘possible to! mlt high-quelity 1"@7.~rcnnc'.uga.mez;em
w Bince; the! yhospharus sontent in'Nikopel®. cré. varies betwsen.0,20.and 0,27 per-. .
""" 'gent, -the ferroalloys mlted. frow 1% have a higher phosphms content than
: those from Caucasian ores.

Heverthelese, ‘plante of the Soviet Union, amelted .

Uikopol !
Dreased

let Lo2d
.Grads
9.5 199

k.87

- . --

1.60

79.37

0.519 0.50k%

0.05 -
7.60
100.02

C.T1
50.18

0.226

" 811 .their ferrcamsnganese fir.a Nikopal® ores, and not alve,ye from first. grade
e Only third grade ore was . used in mlting pig iron for atéel manufasture.
o ._The best ore \ma exporte(l abroM )

Analyaia oi‘ Mkcpol' end Mazul'sk Mmganeae Ores
(m poroant)

. Mazul'sk

Rich
9.21
5.24
7.91
3.67
1.73
0.31
3.00

55.80
0.6%
c.32

none

10.99

98.82

5.56
37.55
0.12

Average
Camposition
21.93
10,76

23.61
b
1.37
0,92
26.7T1
G.61

0.10
5.87
95:39

16.53
17.71
0.266

A great many deposits of mnganese ore have been discovered in the Urals.
None of them, however,K oar compero with the Sapal’sk deposit in the Isdyariki
Mountain, which for 53 years had supplied the Tagil plants with high-grade

BANGANOSS Or'e.

Bxisting Ural depceits are not large, and the ore has a hih

s1liceous and lov manganese content. As long as it was poseible to obtain pig
iron of high manganese coneistency frem southern blast furnaces, the Ural

‘kr
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 ‘mangatiess cres d1d not have to be utilized. But wartime conditions made 1%
‘necessary to ude the inferior Ural ores of the Polunochnoye and Urazovek de-
posite.,

. .. i The Polunochnoye ig the largest deposit -in the Northern Urals (sérov

;. Rayon)s  The basic minerals of this:are sre. pyrolusite in the upper oxidized
~layer ‘of ‘the @sposit: and carbonate of iron-manganese’ in tbe. lower. . The gangis -

. and arenaceous clay'- adde & grest deal ‘of silica to the ors, while tha pres-

i+ ence of pyrolusite ‘makes 1t supple and powdery, The ore.also snntaing’ occe.-

... sional pileces of ‘crushed: carbonate,

Teble 5.. Chemical Analysis.of Polunochnoye Ore
{1in percent )

T
32,31

S N 0410
Costop e Lo e L35t

A0, o 5.39 502l

Cal . 1.90 . 1.36
Mg . 1.08 . 1,26

Analysis No II is an average of maay analyses and, very likely, closely
reflects the average composition of the are. Its manganese to iron ratio is
8.5, vhioh enables emelting of alloys containing 78 percent ferramanganese
{with a menganese asgimilation coeffisiant of 0.7; a larger coefficient can-
not te expected with a ailioa content as high as 36 porcent). An irun oun-
tent of 5.92 percent and a manganese oontent of 32.31 percent in analyasies No
I make it possidle to mmelt ae 8lloy which contains only 73 percent ferro-
manganese,

Both analyses rslate to oxidized ores; carbonate ores are of a much lower
grade and their manganese content varies between 10 and 25 percent. The con-
tont of volatiles reaches 23,5 percent (cmly 815 percent in oxidized ores).

Reserves of the Polunoohnoye Manganeése deposit are estimated at 2,6 mil-
lion tons, of which half is carbonste ets.

The Urazovek deposit Is located near the Kagnitogorek plant, It began
operations very recently and is already dspleted.

l’aukhltna Manganese Ores

Kagakhstan dsposits were dissoversd recsntly and since 19L2 the ore of
tkose doposits has beon 1med at the Magaitogorsk plant.

The Dzhezdinsk deposit was one of the firat to come under exploitation.
Ite ore is & s0lid, firm Mravnite with am admixture of pyrolusite. The man-
ganese content of the ore vartee froe 25 to 35 peroent, the average belug
adont 32 percent; it ocontains 1ittls irom and few harmful impurities.

-5.
CORFTBERTIAL

. A Al
4 .

B 78325“@1 Approved for Rlease77201 1/07/18 :




_!" . N d N ot i PN S

Sanitized Copy Approved for Release 2011/07/18 : GIA-RDP80-00809A000600230195-1 B ~Heer g

CONIDENTIAL ] s

Table 6. Chemical Analysis of Dzhezdinsk Ore

(in percent) :
e I T
Mn k1,20 36.23
i v e 2,12 2,74 | :
i S e 0.123 0.146
s 0,01 0.13 ’ -
’ 810, 16.54 20.19 '
| A1,0 3.84 5.10
_Ca0. 0.62 0.9
Mg 0.37 0.35

‘.‘i The géhgue,of’ Dzhezdinsk ore contains, in addition to eilics and alumina,
oo awall quantities of barite spd grypsum not shown An the analyses; therefore,
-, not all the sullfur in the‘cre is-1in the form of ‘pyrite.

“Ihe remerves of the Dzhezdinsk deposit are emall, about one million tons,
vith an average manganese content of 30 percent.

Siberien Manganese Ore

In many pla~es in Siberia, as in the Urals, deposits oi manganese ore
have been discovered whioh are not sufficiently large to permit exploitation
for any length of time. The chly exception is the Mazul'sk deposit near
Achinsk, which has been swpplying manganege cre to the Kuznetsk plant since
1933. Tbke deposit is made u~ to ten pockets containing are of diasimilar
ccmposition. For this reason, ores arriring at the Euznetsk plant differ in
L} iron and mangsnese cnntent and in gangue compositicn, vhich makes blast smelt- ) S
ing compldéated.  The chemical ocompowition of two samples of Mazul'sk ore is ‘ "o
6lven in the last two columns of Table 4. k

The poorer grade of the Mazul'sk ors is coneidered average in compooition,
according to plant analysia. The gangue of the ore is made up of" clay; the
manganese consists of pvroiusits with an admixture of peiiomelane., The ircn
is browm: irom ore. .

The analysic of the richer grade ie taken from a geological desoription
of the Maznl'ek depoait. In column 5, however, titanimm dioxide (0.10 persant)
ard oopper oxide (0.37 percent) are amitted, The plant analysis (columm 6)
does not ahow the oxlde of barium or the alkali, but it given a Ligh phosphorus-
manganese ratio forr Nazul'sk ore, whizh 13 thres times that of Nikopol® ors.
* This makes the smelting of splegel irom frcm Mazul‘ok ore inmractical -

The reserves of the Mazul'sk deposits are emali. In 1932 they wer: esti-
* mated at 1,250,000 tons and after 10 years of exploitation not more than a 5
yoars' supply remains,
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